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SUPPORT FOR AMENDMENT 

Claims 1 and 10 have been amended to recite the definition of the term "doped" 
as defined in the specification, page 2, lines 16-18. Claim 19 has been amended to 
recite its dependence on Claim 10, correcting a clerical error. New Claims 34-42 are 
supported by the specification. Claims 34, 35 and 38-42 are supported at least at page 
6, lines 17-29. Claims 36 and 37 are supported at least at page 5, lines 1-3. No new 
matter has been added. 

Attached herewith is a marked-up version of the changes made to the claims by 
this amendment. The attached page is captioned "VERSION WITH MARKINGS TO 
SHOW CHANGES MADE." 

REQUEST FOR RECONSIDERATION 

The rejections of the claims under 35 U.S.C. § 102 are respectfully traversed. 
Claims 1 and 10 have been amended to recite that the semiconductor nanocrystal is 
doped with a carrier selected from the group consisting of an electron and a hole, which 
is in keeping with the definition of the term "doped" in the specification. 

Claims 1, 2, 4-13, 15-27, and 29-31 were rejected under 35 U.S.C. § 102(b) 
over Bhargaya (U.S. Pat. No. 5,446,286), with Sheret al. (U.S. Pat. No. 4,529,832) 
applied as a background reference. The Examiner asserts that Bharaava teaches 
doping a semiconductor crystal with manganese (Mn), and that the addition of Mn to 
cadmium sulfide (CdS) results in the oxidation of elemental Mn to Mn 2+ with a 
corresponding reduction of CdS. From these teachings, the Examiner concludes that 
"the semiconductor possesses one or more electrons as a carrier, and is therefore n- 
type," and that this is accomplished through an electrochemical process. 

Applicants respectfully point out that an oxidation-reduction reaction involving 
manganese is not occurring in the Bhargava process. In the Bhargava process, the 
Mn 2+ ion is added in its oxidized form to the semiconductor nanocrystal during the 
formation of the nanocrystal, as evidenced by the fact that diethyl manganese, properly 
having the formula Mn(ll)[CH 2 CH3] 2 , is used in the formation mixture (col. 7, lines 4-9). 
The Mn 2+ ion merely replaces one of the host ions, for example cadmium (Cd 2+ ) or zinc 
(Zn 2+ ), in the semiconductor lattice. This process does not produce extra electrons or 
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hoto ,n the semiconductor, and thus Is not a "dopant" as „ci,ed in the claims. ,„ fee, 

The tapping properties,/ 
Mn „ e,„e n ced by Figures „ a „ d 6b „ ^ 

. — "»-l>* fr o mm e l a« fc e ( e,e m en,22 )l o,he M „- i o„ (e ,e m e„,23) Th us 
Bbltgava neither teaches no, suggests a semiconductor nanooysta, doped * an 

electron or a hole. 

Claims 1-5, 10-16, and 21-24 were rejected under 35 U.S.C. § 102(a) over Grav 
«* (U.S. Pa, No . 5,985,173), With Sh^ app(ied as a ^ 
The xaminer asserts that Gr^eUL teaches n-doping with dopants such as Mn, silver 
(Ag) and copper (Cu) and teaches p-doping with chlorine (C). With respect to the n- 
dopmg, GrayetaL teaches the addition of divalent ions Mn 2+ , Ag* and Cu 2+ in a 
manner similar to that taught by Bhargaya (col. 1, line 66 through col. 2, ,ine 9) These 
d.valent ,ons merely replace the host ions, for example Cd 2 ' or Zn 2+ in the 
semiconductor iattice. This process does not produce extra electrons or holes in the 
sem.conductor, and according.y is not a "dopant" as recited in the Cairns. Thus like 
IMrgaya, Gray_e«aL neither teaches nor suggests doping with an e,ectron to form an 
n-doped semiconductor nanocrystal. 

With respect to the p-doping, App.icants point out that Gray_eLaL provides no 
teach.ng to provide CI as a dopant beyond merely fisting it as a possible ingredient 
^etaL provides no evidence that C. is incorporated into the semiconductor nor 
does it distinguish such a conjectured doped particle as having different properties from 
the parties containing divalent ion dopants. Evidence against the inciusion of C. as a 
p-dopant by GmyetaL is provided by the G^MetaL reference (U S Pat No 
6,048,616), which was cited by the Examiner and is addressed more fully in the next 
paragraph. In Figure 1 of G^heretjL, magnesium chloride (MgCI 2 ), diethyl 
manganese, and diethyl zinc are shown as ingredients in making semiconductor 
parties. Although chlorine is illustrated as present in the synthesis mixture, the final 
product is characterized as zinc sulfide (ZnS) doped with Mn, rather than doped with CI 
or w,th a mixture of Mn and C. Thus, Greyetal. neither teaches nor suggests a 
semiconductor nanocrystal doped with an electron or a hole. 
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§ 102(a) o^saltea, (us . Pat N „ ^ _ 

with Mn and ce„um(Ce>. ^Icamspoln, out that 2^]]^^^^ h^"' 
36). The*, d,va,en, , ons mereiy replace „,„ nMt fon5 „, 

"7" ™ S P ^ *- - — eiectrone or holes ln lh 

semiconductor. a „ d according|y , s no , a . dopanl „ ^ ^ ^ ^ oams - 

Cleims ,.2, 4.13, ,5-27. a „d 31 *ere rejected under 35 U.S.C. 8 102(e) over 

^m^ai «u.s. Pat . No . 6 , 241 , 819 , wah aKMA app , iM ^ a | <^J' 

^rence. The Examiner .sserfs that this gheraj^ ^ teacnes 

P* « •* Etarmaifi teeches the addi.cn „ d, a ,e„, 
Mr, . as fenced by the use o, manganese chloride ,M„Oy as ,he manganese 

^ Th6Seai — — ,ace,ehes,Js,„, 
example Z„ , ,n the semteonductor lattice. This process does not produce extra 
ae*ons or holes ,„ the semper, aM according, , s „ . - dopanf . as ^ ,„ 
■» *ms. Thus, BharaavOIS ne«her teaCes nor suggests . semiconductor 
nanocrystal doped with an electron or a hole. 

Claims 1, 28-29, and 32-33 were rejected under 35 U.S.C. § 103(a) over 

fS^ (US " Pat Na 5,537,000) in view of < us - pat - 

6,241,819). The Examiner asserts that the doped semiconductor nanocrysta.s of 
§^819 can be combined with the e.ectro.uminescent device of Alivasitos et a, 

Z ent f 7^ ^ ^ COmbinati ° n ' 6Ven ' Pr0Per ' fai ' S t0 P^^^y 
element of the Ca.ms. As noted above, Bl^avajig does not teach or suggest 

rrTr nan ° CrySta,S ^ ^ ^ " » a ^ 

that "*- ta ** does not teach using doped semi ~ 
ZTTT the combination of the references does not provide 9 ^ a 

ZTTrT* - ^ W,th " eleCtr0n " 3 h0le ' "° r d06S "» ~ 
prov,de an electroluminescent display comprising such particles. 
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in conclusion, all of tne graunds ralssd in „ ou 

r;:i ::tt beiieved ,o * — ~ - £ «- 

♦h« « x- txammer feel a discussion would exDeditP 

Also a, Ws Sme , s a P9|i||on fof of ^ ^ ^ ^ 

Respectfully submitted, 



BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
(312) 321-4200 



Jo^Jtian P. Taylor, Ph.D. 
Registration No. 48,338 
Agent for Applicant 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1 ■ (Amended) A particle, comprising: 
a semiconductor nanocrystal, 

wherein said nanocrystal is doped Mhaj^m^^ 
consisting of an electron anH a h^ lr a - 1Ui 

10. (Amended) A method of making a particle, comprising: 

adding at least one carrier to a semiconductor nanocrystal, to form a 
doped semiconductor nanocrystal; 

ana a hole. — 



19. (Amended) The method of claim 10 [1], wherein said particle comprises 
capping groups, on the surface of said nanocrystal. 
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